Through phytochemical studies on Entada species, several triterpene glycosides have been isolated. The seed kernels of E. rheedii, 1) and E. pursaetha, 2) and a bark of E. phaseoloides 3, 4) were reported to contain a number of N-acetyl-Dglucosamine-containing entagenic acid saponins. Despite these investigations, the chemical constituents of E. rheedei as well as their biological activities have not yet been fully characterized. In this paper, we describe the isolation and structure elucidation of four new oleanane-type triterpene saponins, named rheedeiosides A-D, and a new thioamide glycoside, cis-entadamide A b-D-glucopyranoside, from the seed kernels of E. rheedei. The structures of the new compounds were elucidated on the basis of spectral and physicochemical evidence.
Isolation and Structural Elucidation Finely chopped seed kernels of E. rheedei were extracted with n-hexane and then the residue was extracted with MeOH. The MeOH was evaporated off under reduced pressure to yield a white residue. An aliquot of the residue was subjected to Diaion HP-20 column chromatography (CC) to give H 2 O-, MeOH-, and acetone-eluted fractions. The MeOH-eluted fraction was then subjected to normal-and reversed-phase silica gel CC, and repetitive HPLC separation, which gave five new compounds, rheedeiosides A (1, 190 mg, 0.027%), B (2, 6.6 mg, 0.00093%), C (3, 22.1 mg, 0.0030%), and D (4, 44.5 mg, 0.0063%), and cis-entadamide A b-D-glucopyranoside (5, 4.4 mg, 0.0034%), together with two known compounds, entadamide A b-D-glucopyranoside 5) (6, 878 mg, 0.67%) and phenylpropanol b-D-glucopyranoside 6) (7, 9.2 mg, 0.0071%). Their structures were elucidated by extensive spectroscopic analyses, which yielded 1D-and 2D-NMR spectral data and electrospray ionization (ESI)-MS spectra, and by acid and alkaline hydrolyses.
Rheedeioside A (1) C-NMR spectral data indicated the presence of one terminal apiofuranose and three terminal xylopyranoses, and the aglycone moiety showed good resemblance to those of entagenic acid (8) isolated from Entada phaseolloides (Table 2) . 3, 4) Judging from the downfield shift of C-3 (d C 89.6) and the upfield shift value observed for C-28 (d C 175.8) (Table 2) , 1 was presumed to be a bisdesmosidic glycoside of entagenic acid with sugar linkages at C-3 through a glycosidic bond and at C-28 through an ester bond. Alkaline hydrolysis of 1 liberated a monodesmoside (1a) and a triose, whose sugar composition was analyzed to be Dapiose, D-xylose and D-glucose. The NMR spectral data of 1a showed that the monodesmoside (1a) possessed two terminal xylopyranoses and two inner sugars (Table 2) . Acid hydrolysis of 1a gave entagenic acid as an aglycone (1b ϭ H correlation spectroscopy (COSY) and HMBC spectral data for 1c also supported ramification of the sugar chains. The mode of linkage of all sugars was determined to be b from the coupling constants of their anomeric protons. Thus, the structure of 1 was elucidated to be entagenic acid
Rheedeioside B (2) was also isolated as an amorphous powder exhibiting negative optical rotation ([a] D 23 Ϫ28.5). The IR spectrum of 2 showed absorption bands at 3395 and 1077 cm
Ϫ1
, suggestive of a glycosidic structure, together with absorption bands at 1647 and 1559 cm Ϫ1 due to an amide function. NMR spectral data were essentially the same as those of 1, except for the absence of an acetyl group. The elemental composition (C 70 H 113 NO 36 ), determined by HR-ESI-MS, was also 42 mass units less (CH 2 CO) from that of 1. Mild alkaline hydrolysis of 1 gave deacetylated 1, whose spectroscopic data were identical with those of 2. Consequently, the structure of 2 was elucidated to be entagenic acid
Rheedeioside C (3) was also obtained as an amorphous powder exhibiting negative optical rotation ([a] D 23 Ϫ20.5). The molecular formula, C 72 H 115 NO 37 , of 3 was determined by positive-ion HR-ESI-MS. Its 1 H-and 13 C-NMR spectra were similar to those of 1, exhibiting seven singlet methyls, and seven anomeric proton and carbon signals. The 13 C-NMR spectrum exhibited 30 signals for the aglycone of bisdesmoisde, and four terminal xylopyranoses. On acid hydrolysis of 3, the presence of D-xylose, D-glucose and D-glucosamine was confirmed. Thus, the apiofuranose found in 1 was replaced by xylopyranose. The HMBC experiment showed that there was a long-range correlation between H-1ٞЉЉ (d H 5.16) and C-3ٞЉ. On the basis of the above mentioned evidence, the structure of 3 was elucidated to be and 1576 cm Ϫ1 (CϭC). In the UV spectrum of 5, an absorption maximum was observed at 266 (log e 4.87) nm. This compound exhibited UV, IR, In conclusion, four oleanane-type triterpene bisbesmosides, rheedeiosides A (1), B (2), C (3), and D (4), and a thioamide glycoside (5), together with two known compounds, were isolated from the seed kernels of E. rheedei collected in Thailand.
Experimental
The following instruments were used to obtain physical and spectroscopic data: mp, Yanagimoto micromelting point apparatus (uncorr.); optical rotations, JASCO P-1030 digital polarimeter; IR spectra, Shimadzu FT-710 spectrophotometer; HR-ESI mass spectra, LTQ Orbitrap XL; tic samples, L-arabinose (t R : 7.0 min, positive optical rotation).
